Cadmium terephthalate-3, 14-dimethyl-2,6,13,l7-tetraazatricyclo[14,4,0' 18 ,0 712 ]docosane exists as a dihydrated six-coordinated skew-trapezoidal bipyramidal compound.. The cadmium atom is chelated by the four nitrogen atoms of the macrocycle and by the two carboxyl oxygen atoms of the terephthalato dianion.
Introduction
The coordination chemistry of the cadmium(II) complexes is of importance to the understainding of the role of cadmium in biological systems [1] [2] [3] and also in molecular-based materials [4] [5] [6] [7] , A plethora of nitrogen heterocycles furnish complexes with cadmium(II), and among these, ligands such 4,4'-bipyridine and pyrazine find use as spacers to connect adjacent cadmium atoms. The pyridine adduct of cadmium halides, on the other hand, exist as chains owing to bridging by the halogen atoms; in these complexes, the cadium atom shows octahedral coordination [8] , A recent report [9] has described the complex of cadmium nitrate with l,2-bis(4-pyridyl)ethylene, which adopts a one-dimensional motif comprising interpenetrating molecular ladders. Although a number of cadmium carboxylates have been synthesized, the terephthalate has not been well studied; in principle, the dianion is capable of serving as a bridge between two cadmium atoms.
The macrocycle, 3,14-dimethyl-2,6,13,17-tetraazatricyclo [14,4,0' l8 ,0 7 l2 ]docosane, has been used to form complexes with a number of zinc salts [10] [11] [12] [13] ;
these structural studies are extended to cadmium, and its complex with cadmium terephthalate is detailed in this report.
Experimental
The macrocyclic ligand was prepared as described previously [14] , The IR spectrum was recorded as a KBr pellet on a Perkin Elmer Paragon 1000 FT-IR spectrophotometer. High-resolution fast atom bombardment spectrometry (FAB mass) was performed on a Jeol JMS-HA 110A/110A instrument. Elemental analyses were carried out at the Korean Research Institute of Chemical Technology, Taejon, Korea. To a methanol solution (20 mL) of cadmium chloride (183 mg, 1 mmol) was added the ligand (337 mg, 1 mmol) and sodium terephthalate (210 mg, 1 mmol). The mixture was refluxed for 1 h and then cooled to room temperature. The solution was filtered and allowed to stand for a few days until the colorless crystals formed. The crystals were collected by fitration, washed with diethyl ether and dried in air. Yield: 57%. Anal. Calc. 
X-ray structure analysis
A 0.23 χ 0.13 χ 0.13 mm specimen was mounted on an Enraf-Nonius CAD4 diffractometer (Mo-A"a radiation, λ = 0.71073 A). The space group was determined as Cc or C2/c by the systematic absences. However, the number of formula units per cell calculated to be four made the space group Cc appear more likely than the C2/c. This assumption was confirmed by the solution of the structure in Cc. The Flack parameter χ = 0.11(5) confirmed the correct absolute configuration. The 5478 intensities were collected in the ω-2θ scan mode, and the data were corrected for absorption by using ψ-scan. The crystallographic data, conditions used for the intensity collection, and some features of the structure refinement are listed in Table 1 . The structure was solved by direct methods [15] and refined on F 2 [16] , Non-hydrogen atoms were refined anisotropically; hydrogen atoms were generated geometrically. The refinements converged to R = 0.058 for 3424 I > 2σ(/) reflections and to R = 0.072 for all 4079 unique reflections. Crystallographic data have been deposited with the Cambridge Crystallographic Data Centre CCDC number 148039. 
Results and discussion
The ORTEP plot of the dihydrated cadmium terephthalate complex of 3,14-dimethyl-2,6,13,17-tetraazatricyclo [ 14,4,0 11 , 0 7 l2 ]docosane at the 50% probability level (Fig. 1 ) reveals a skew-trapezoidal bipyramidal geometry for the cadmium atom (Fig. 2) . The trapezoidal plane comprises the 01, 02, N4 and N2 atoms, and the 01-02 edge (2.115 Ä) constitutes the short edge whereas the N2-N4 edge (4.341 Ä) represents the long edge. The Cdl-Nl and Cdl-N3 bonds are bent over the long edge (Nl-Cdl-N3 = 138.0(3)°). The cadmium-nitrogen bond distances are somewhat shorter than the cadmium-oxygen bond distances; the former distances are also shorter than that (2.380(2) Ä) found in the pendant cadmium Perchlorate complex with 6,13-dimethyl-l,4,8,11-tetraazacyclotetradecane-6,13-diamine) [17] , but are similar to that (2.315 ( symmetry code: (iii) x, -y+1, z-1/2). This interaction, as shown in Fig. 3 , gives rise to a three-dimensional hydrogenbonded network. 
